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The presence of pollutants in surface and groundwater has increased due to the anthropogenic activities. Most of 
the decontamination techniques available are costly and time consuming, hence, to remove toxic compounds from 
the environments rapidly, efficiently and within reasonable costs is encouraged. The interest in clay minerals has 
grown as the development of nanoscience and nanotechnology has progressed. Due to their nano-sized layers and 
their customizable surfaces, they have been proposed as adsorbents to remove pollutants from water [1]. However, 
the morphological properties of clay need to be optimized to facilitate their industrial application as a component 
of filters for water decontamination. In this regard, the use of inert binder or support to increase the particle size 
of powder clay is required. The objective of this work was to prepare two types of filtering bed based on modified 
clays, obtained from a low value clay material, and compare their behavior to be used for water decontamination.
The adsorbent materials were prepared by the modification of a low value clay (CTI, smectite content, 30%) locat-
ed in Bailén (Jaen, Spain) by saturation with Fe+3 (CTI-Fe) and hexadecyltrimethylammonium (CTI-HDTMA). A 
commercial organo-clay, Cloisite 10A (Clo10A, from BKG) was also used for comparison. These lected pollutants 
were three pesticides terbuthylazine, tebuconazole and MCPA, as representative compounds due to theirmarkedly 
different properties. Two types of filtering beds were prepared: clay-pellets (P) and anthracite-immobilized powder 
clay (AIC). The pellets (P) were made using carnauba wax (30% wt)as binder to granulated powder modified-clays 
through a ram extruderaftermixingat 90ºC; those pellets were mixed with anthracite at rate of 40% for the bed 
filter. The anthraciteimmobilized powder clays (AIC)were prepared by mixing the modified clays with carnauba 
wax and anthracite (14%/ 7%/78% wt) at 90 ºC. Anthracite was used in both cases to avoid clay losses and helps to 
increase the bed porosity improving the water flow. An adsorption experiment was performed to compare the be-
havior of the both filtering beds prepared by placing either P or AIC in a 40 L- water tank containing a solution with 
the three pesticides at initial concentration of 1 mg/L. The water flow was maintained constant through the closed 
system at 30 ml/min to obtain pressures of 1 bar. The adsorption kinetics was followed by sampling at selected 
times (15 min, 30 min, 1 h, 2 h, 4 h, 6 h, 8 h, 24 h) to determine the aqueous concentration of pesticides by HPLC.
The results revealed that the organic modified clays, Clo10A and CTI-HDTMA, were more effective than CTI-Fe 
for removing the pesticides in P filtering bed, with adsorption ranging between 60-100% and 40-100%, respec-
tively. This fact contrasted with the adsorption reached by the inorganic modified clay pellets, where CTI-Fe was 
able to adsorb only between (15-40%). Similar trend was obtained in AIC, the organoclays also displayed greater 
adsorption towards the pesticides (60-100%) after 24h in comparison to CTI-Fe (20-80%). When assessing both 
types of bed, even AIC performed better than the P in terms of adsorption. This fact can be consequence of the 
greater amount of anthracitein AIC which facilitates the interaction between organoclays and pesticides in water 
by increasing the surface of modified clay exposed, as it has been observed in AIC by scanning electron microsco-
py (SEM) [2]. Additionally, anthracite also contributed itself (10-20%) to the adsorption of the pesticides. These 
results indicate that the organic clays (Clo10A and CTI-HDTMA) resulted in more efficient filtering materials (P 
and AIC forms) to remove the three pesticides from water, as compared with the inorganic Fe-clay (CTI-Fe). The 
anthracite immobilized clays are more efficient as final form forfiltering bed material.
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